Research on memory control and memory monitoring has tried to explain how people allocate their study time in learning situations (e.g., Mazzoni & Cornoldi, 1993; Mazzoni, Cornoldi, & Marchitelli, 1990; Nelson & Leonesio, 1988) . Results of many experiments have shown that people can distribute their time in a flexible manner, so that different amounts of time are allocated to study depending on the difficulty of the material or the task (e.g., Dufresne & Kobasigawa, 1989a; Le Ny, Denhiè re, & Taillanter, 1972) . Other studies have also shown that there is a relationship between the judgements of learning (JOL) made on the items and the restudy time allocated to them (e.g., Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990; Nelson & Leonesio, 1988) . In general, these studies show that participants allocate less time to items that they believe will be easier to learn (e.g., Thiede & Dunlonsky, 1999) .
However, various studies have reported that in self-paced study trials participants do not succeed completely in compensating for the difficulty of the items. Despite spending more time on difficult items (see Nelson, 1993) , the easier ones are better recalled (Dufresne & Kobasigawa, 1988; Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990; Nelson & Leonesio, 1988) . Within Narens' (1990, 1994) framework, this phenomenon could be due to an imprecise assessment of the level of learning of each item at the time of study. Thus, people may overestimate the level of learning reached, especially in the case of more difficult items, and stop studying before compensation is achieved. If this is so, more precise assessments of the level of learning would lead to an increase in the recall of the more difficult items. As a consequence easy and difficult items would be equally well recalled.
The purpose of the experiments in this paper was to explore other ways to increase compensation for the difficulty of the items. First, we were interested in exploring whether the participants' knowledge of the variables of the task (e.g. encoding and retrieval conditions) and of the nature of the items (e.g. meaningfulness, frequency, concreteness, etc.) would increase compensation (Flavell, 1979 ; see revisions in Joyner & Kurtz-Costes, 1997; Schneider & Pressley, 1997) . It has been shown that the knowledge that a person has of the ease or difficulty of a task affects the study time allocated to it. Mazzoni and Cornoldi (1993) found that participants allocated more study time to items when they expected the final trial to be a recall test than when they expected the final trial to be a recognition test. This type of knowledge could also be acquired when the participant carries out the task. In a developmental study, Dufresne and Kobasigawa (1989b) found that 6-year-old children, after two study sessions of paired associates of different levels of difficulty, detected and reported on the differences in the level of difficulty of the items.
The aim of this study was to clarify whether experience with the task could also have an effect on the subsequent allocation of study time. In the first experiment, participants were given various study trials. In each trial, participants studied different lists of words including items of different levels of difficulty. We assumed that participants would acquire increased knowledge of the task requirements after each trial. This knowledge would lead to changes in the differential allocation of study time and possibly increase the level of compensation.
In the second experiment predictive memory judgements were obtained and the difficulty of the material was varied. The primary objective was to determine to what extent the participants were sensitive to the characteristics of the material that made some items more objectively difficult than others. Second, we aimed to compare the relative influence of both the subjective judgements and the objective difficulty on the differential allocation of study time and its relationship with the incomplete-compensation phenomenon. The relationship between these two indices of difficulty (objective and subjective) has theoretical interest. Nelson and Leonesio (1988) suggested that the objective difficulty of the material could influence the allocation of study time in two ways. First, it is possible that the objective difficulty of the material directly influences study time. This influence would be the result of unconscious processes, not related to the person's beliefs about the difficulty of the material. Second, it is possible that the objective difficulty of the material affects the person's beliefs about the difficulty of the items, and these beliefs are reflected in the allocation of study time. Thus, the second experiment attempted to evaluate whether compensation was dependent on the participants' conscious knowledge of the difficulty of the materials.
Finally, in the third experiment, the participants were given explicit instructions about the difficulty of the materials. These instructions were designed to increase the participants' awareness of this differential difficulty. If compensation was dependent on this awareness, complete compensation would be achieved.
EXPERIMENT 1
The aim of this experiment was to assess the possibility that compensation for material difficulty can be increased through practice. Practice with the task would increase knowledge of both the variables of the task and the nature of the material. This greater knowledge could lead participants to modify their norm of study and consequently to study certain items for a longer time. Therefore, we predicted that practice would produce an increase in the time spent on more difficult items, and that this in turn would produce a differential increase in the recall for those items (compensating for their difficulty).
In the experiment, the difficulty of the items was manipulated by varying their concretenes. This variable was chosen because many previous studies have shown that concrete items are recalled more easily than abstract ones (e.g., Begg, Upfold, & Wilton, 1978; Pavio, 1971; Pavio, Walsh, & Bons, 1994) and, therefore, abstract items are objectively more difficult to learn. In addition, practice was manipulated by including five trials in which the participants learned and recalled lists of words of similar characteristics. Thus, we expected that participants would allocate more study time to abstract words than to concrete words and that this differential allocation would increase with practice. Because the experiment included various trials of the same type, we expected that experience with the tasks and with the material would produce changes in the allocation of study time. That is, after a trial, participants would acquire greater knowledge of the differences in difficulty of the items and vary the allocation of time to more difficult items in order to improve their recall in subsequent trials.
Method
Participants. A total of 22 students at the University of Granada, aged between 20 and 26, participated voluntarily in the study. They received course credits for their participation.
Materials.
A pool of 90 nouns was used in order to form 5 lists. They were selected from the BASPAL database of the University of Valencia (Algarabel, Ruiz, & Sanmartín, 1988) . Two groups of 45 words classified according to concreteness were selected. Their concreteness values were 6.37 and 2.64 respectively. In this database, the concreteness values were obtained in the same manner as those of Paivio, Yuille, and Madigan (1968) . A large sample of participants rated the concreteness of each word in a scale from 1 to 7. The words in both groups were of equal length (mean number of letters = 7.00) and equal frequency of occurrence (mean = 7.95) (the frequency range in BASPAL goes from 1 to 941 and is the Spanish equivalent to Thorndike & Lorge's 1944 frequency count) .
A total of 16 items, 8 concrete and 8 abstract words, were included in each list of the five trials that made up the experiment. The words included in each list were selected at random for each participant and the order of the words within the list was also randomised. Because these words were randomly assigned to the trials, they were equated for difficulty. Each trial also included two buffer words, one concrete and one abstract, which would not be included in the analysis. These words were included in the trial in order to minimise the primacy effect in analysis of recall. Therefore, each list contained 18 items.
Items were presented on a computer screen. The items were presented in the centre of the screen in white standard typeface. The participant controlled the length of time that each word was shown, using the keyboard to move on to the next word. The keyboard was also used to encode the answer to an arithmetical filler task.
Design. The experimental design conformed to a 2 (item type) 6 5 (trial) factorial model, with type of items (concrete versus abstract words) and number of trials (1-5) manipulated within participant. The study time for each word was measured in milliseconds and the total number of words recalled in each trial condition (type of word and trial) was also measured. Although there were no control groups to evaluate the level of performance attained by participants in each list without practice, the purpose of the experiment was to estimate whether the difference between concrete and abstract words remained constant across trials. This estimation can be achieved by considering the first trial as a baseline against which to compare these differences.
Procedure. The experiment consisted of five trials, each composed of the following three phases: self-paced study, a filler task, and a free-recall test. During the self-paced study, the 18 items of the list were presented consecutively. Participants were instructed to study the items for as long as they wanted (they were not limited in any way). After presentation of the items, participants performed a 30-second arithmetical filler task (subtraction problems) to minimise recency effects. In the free-recall test the participants were instructed to write on paper all the words they recalled from the first phase. At the beginning of the experiment the participants were given a sample trial in order to familiarise them with the procedure. This practice trial consisted of the same three tasks as in the experimental trial.
Results
For each of the measured factors (study time and recall) we calculated a 2 (word type) 6 5 (trials) analysis of variance. First, the results relating to study time are presented, and second, the results relating to recall.
Study time.
Results of the analysis showed that study times varied as a function of trial, F(4, 84) = 2.75, p < .05. This effect was due to the students studying for a shorter time in the last trial than in the first, F(1, 21) = 3.99, p < .04. More importantly, the type of word affected study time. Abstract words were studied for a longer time (13.7 s per word) than concrete words (12.4 s per word), F (1, 21) = 5.31, p < .04. This difference in the time allocated to both types of words remained constant throughout the trials. The interaction trial 6 word type did not reach significance, F(4, 84) < 1 (see Figure 1) .
Recall. The participants maintained the same recall level in the five trials. Thus, the effect of trial was not significant, F(4, 84) < 1. As for study time, word type also affected the percentage of recall. Concrete words (62.5%) were recalled better than abstract words (49.5%), F(1, 21) = 26.73, p < .001. Although inspection of Figure 1 seems to suggest that the difference between concrete and abstract words diminished in the fifth trial in comparison with the first baseline trial, the interaction between trials and word type did not reach significance, F(4, 84) = 1.04, p > .3. This indicates that the effect of concrete words on recall was constant across the five trials. Interestingly, the small reduction in the difference between concrete and abstract words was not due to an increase in the number of abstract words recalled, but to a reduction in the recall of concrete words. Hence, there was not evidence of compensation as the result of practice.
Discussion
As predicted, the results showed that participants tended to study abstract words for a longer time than concrete words (the time difference was about 10%). These differences remained constant throughout the trials. Moreover, there was a differential recall performance depending on the type of item, which also remained constant throughout the trials.
Therefore, Experiment 1 did not show complete compensation in the recall of both types of words. The differences in study time between concrete and abstract words did not result in equal recall probabilities: concrete items were recalled almost 13% more than abstract items. Thus, participants allocated their study time in a partially effective manner. Although they allocated more time to the more difficult (abstract) words, this time was not sufficient to achieve the same level of recall as for the easier (concrete) words. This partial effectiveness is consistent with results obtained by other researchers who used different tasks and different material (e.g., Nelson & Leonesio, 1988; Zacks, 1969) .
The lack of complete compensation may be due to two factors. First, participants may not have evaluated the difficulty of the items adequately. Some experiments have shown that it is possible to introduce conditions (e.g. to provide test trials during study) that improve the assessment that people make of their learning (Shaughnessy & Zechmeister, 1992) . These conditions are usually accompanied by an increase in compensation for the difficulty of the materials, although this compensation is not complete (Cull & Zechmeister, 1994) . Hence, the absence of compensation in our experiment may be due to an evaluation deficit that was not overcome by practice. Second, the differences obtained between the study times allocated to concrete and abstract words may not only be the result of monitoring processes (evaluation and then allocation), but due to the more difficult processing associated to abstract words. For example, if participants used elaboration strategies to learn the material, they might have found it more difficult to do so for abstract items than for concrete ones (e.g. integrating new material with material already learned to create a meaningful story may be difficult for abstract words). This would lead to longer study times for abstract words but would not reflect the individual's sensitivity to the difficulty of the words. This would imply that the objective difficulty of the material may influence study time directly as the result of unconscious processes, which are not related to the person's beliefs about the difficulty of the material.
In addition, comparisons of the participants' performance over the five trials showed that the participants' greater knowledge of and familiarity with the type of material did not lead to increased compensation for material difficulty. As mentioned, we expected that the differences in the study time that participants allocated to easier and more difficult words would increase progressively with practice. That is, we expected that relative to the first trial, participants would allocate more time to abstract words as the trials progressed and this would lead to reduction in the recall differences between the two type of words. However, this was not the case. Thus, we were faced with a paradoxical phenomenon: although participants seemed to perform the first trial in a strategic manner, because they allocated study time differentially according to their evaluation of the material, they did not seem to realise the need to increase the differential allocation of study time as they gained more practice with the task.
This pattern can also be explained if we assume that the differences in study time were not due to strategic factors but to the different processing times needed for different types of material (concrete and abstract words). This explanation would imply that participants did not evaluate the material adequately. They were not aware of the objective difficulty of the material and, therefore, their evaluations did not influence their study time and recall. In the following experiment we tried to explore this possibility and asked participants to rate the difficulty of learning of the items presented. Nelson and Narens (1990) suggested that the mechanism underlying the allocation of study time is the comparison between the norm of study (or the degree of mastery that the participant wishes to attain during the recall task) and the participant's assessment of the current degree of learning. As mentioned, one question raised by the results of Experiment 1 was whether the manipulated dimension (concreteness) had sufficient relevance for the participants to influence their study time and recall. It was possible that the participant's perceived difficulty was different from the objective item difficulty (defined a priori by the material used). Thus, participants could have allocated their study time on the basis of subjective criteria different from the objective criterion used by the researcher (concreteness). For example, certain abstract words may have been perceived as easy or easier to learn than some concrete words. Therefore, the differences in study time for concrete and abstract words may have not been due to their perceived difficulty, but to characteristics of the material that affect their processing time and which participants were not able to detect. Therefore, one of the aims of this experiment was to determine to what extent the participants' assessments of the difficulty of the items coincided with their objective difficulty.
EXPERIMENT 2
Previous research has shown that participants tend to allocate study time according to their judgements of learning (JOLs). Thus, participants allocate more study time to those items that they perceive to be more difficult (Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990; Nelson & Leonesio, 1988) . Other experiments have also shown that items that are objectively more difficult are studied for a longer time (e.g., Le Ny et al., 1972) . However, there are no experiments in which the effects of objective and subjective difficulty are analysed jointly. Hence, we were interested in the effect of subjective and objective difficulty on the allocation of study time.
Our second experiment had two aims. First, we tried to establish the extent to which objective and subjective difficulty coincided. That is to say, the extent to which participants assess correctly the differential difficulty of concrete and abstract words. Secondly, the relative influence of both indices (subjective and objective) on the allocation of study time was explored. With these two aims in mind, we used the procedure described by Mazzoni et al. (Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990) . In their experiments, participants had to perform JOLs before a self-paced study of the items (words or phrases). In Experiment 2, this procedure was used with concrete and abstract words.
If participants were able to assess the differential difficulty of concrete and abstract words, we expected to find a high degree of correspondence between objective and subjective difficulty. Thus, participants would judge that they would recall concrete items better than abstract items. Moreover, if the differences in the allocation of study time were due to the assessment made by the participants of the difficulty of the words (and not to other unconscious factors associated with the difficulty of processing), we would expect words perceived as more difficult to be studied for a longer time than words perceived to be easier to learn. In addition, conscious evaluation of the materials may have the collateral effect of increasing the participants' awareness of the differences between different types of words. This increased awareness may lead to a reduction of the differences in the recall level of concrete and abstract words. Although the results from Experiment 1 and from others (Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990) suggest that complete compensation does not occur spontaneously, in those studies, objective and subjective difficulty were not manipulated jointly. Thus, in Experiment 1 the objective difficulty of the items was manipulated but not their subjective difficulty, whereas Mazzoni et al. (1990) and Mazzoni and Cornoldi (1993) estimated the relative subjective difficulty of the items without manipulations of their objective difficulty. It is possible, then, that judgements of learning on words that differ in difficulty (concrete and abstract) may lead to conscious awareness of this difference and to conscious efforts to increase study time for the more difficult words to a degree that compensates for their difficulty.
Finally, the joint analysis of both indices (subjective and objective) would allow us to determine if these indices have separate effects or if the objective difficulty of the material affects the allocation of study time solely through the participants' assessment of difficulty. If the first hypothesis is true, once the subjective difficulty is controlled, the influence of objective difficulty on the allocation of study time should continue. That is to say, different types of items with the same degree of perceived difficulty would be studied for different lengths of time. If, on the other hand, the objective difficulty acts through the subjective difficulty, the control of the latter would eliminate the differences in study time of both types of items.
Method
Participants. A total of 60 students from the Universities of Granada and Jaé n participated voluntarily in the experiment. They were aged between 20 and 25 and the majority were women. The participants received course credit for their participation.
Materials. From the group of words used in Experiment 1, 40 were used to form one list. The words were of equal length and frequency of use. Half the words were abstract and the other half were concrete.
A list of 40 words was used instead of the 16 word lists used in Experiment 1 to allow statistical analysis of the data. Because predictive ratings were obtained, an adequate number of items was needed to avoid the possibility of participants leaving response categories unanswered. Moreover, because we wished to analyse jointly word type (as rated by the participants) and concreteness, there were at least six different conditions in which to group the words (three rating categories for each of the two levels of concreteness). Thus, the longer the list the greater the possibility that all categories were represented in the participants' responses.
Design. As in Experiment 1, we manipulated word type (concrete versus abstract words) within participant. The dependent variables were recall, study time, and also the JOLs made of the 40 words of the list. This last variable was discrete and had five possible responses.
Procedure. The experimental procedure consisted of four phases. First, participants were shown each word on the list on the computer screen for 2.5 s. After this time limit, participants had a further 5 s in which to make a judgement of their future recall of the word. For this, they were presented with a scale from 1 to 5. The scale was as follows: 1: I am certain I will not be able to recall the word; 2: I am almost certain I will not be able to recall the word; 3: I do not know whether or not I will be able to recall the word; 4: I am almost certain I will be able to recall the word; 5: I am certain I will be able to recall the word. The value 0 was reserved for a ''no response'' when a participant did not give a response with the 5 s time limit.
Once this first phase had been completed, participants studied the 40 words consecutively for as long as they considered necessary. There was a 10 s time limit per word. We introduced this time limit to reduce variability and to replicate the procedure used by Mazzoni et al. (1990) . After this self-paced study stage there was an arithmetical filler task. Finally the participants completed the recall stage. They were instructed to write on paper all the words that they were able to recall.
Before beginning the actual experiment, participants performed a practice task in which they completed the different stages of the task in the experiment using only 10 items. At this time the participants were given the instructions on how to carry out the study of the items.
Results
The results are presented in two sections. The first section shows the result of analyses that try to determine to what extent the JOLs coincide with the objective difficulty of the words and to what extent the JOLs were predictive of future recall. The second section shows the analysis carried out to determine simultaneously the influence of the JOLs on word type on study time and recall.
Relationship between JOLs, word type, and recall. After analysing the distribution of JOLs of each participant, the initial five response categories were reduced to three, in order to include the data of as many participants as possible in the analysis. Thus, following the procedure used by Mazzoni et al. (1990) and Mazzoni and Cornoldi (1993) , the participants' responses were grouped in three categories: ''didn't think they would be able to recall the word'' (responses 1 & 2), ''not sure whether or not they would be able to recall the word'' (response 3), and ''thought they would be able to recall the word'' (responses 4 & 5).
First, we were interested in exploring if the JOLs provided by the participants depended on the word type. Following the recommendations made by Nelson (1984) , for each participant we obtained a Goodman-Kruskal gamma correlation between the judgement made and word type. In performing this analysis, concrete words were assigned a value of 2 and abstract words were assigned a value of 1. The mean correlation from all the participants was G = .51 (SEM = .05). This means correlation was significantly different from 0, t(59) = 9.97, p < .001. This result indicated that there is a correlation between word type (objective difficulty) and the JOL made (subjective difficulty). The abstract words showed lower JOLs than the concrete words.
Second, we wanted to determine the accuracy level of the JOLs. That is, the degree to which the participants predicted future recall correctly. For each participant, the Goodman-Kruskal gamma correlation between the judgement made and the recall of each of the words was obtained. The mean correlation from all the participants (G = .33, SEM = .04) was reliably different from 0, t(59) = 8.16, p < .001, which indicates that there was only a moderate association between judgements of subsequent recall and the probability of subsequent recall.
In order to determine whether the correlation between judgement and item type (G = .51) was significantly greater than the correlation between judgement and recall (G = .33), we carried out an analysis of variance with type of correlation as an independent within-participant variable. The results indicated that the correlation between judgement and item type was significantly greater than that between judgement and recall, F(1, 59) = 14.54, p < .001. Hence, the judgements made by the participants seem to be related more to word type (concrete or abstract) than to subsequent recall. This result suggests that the inferential mechanisms underlying the participants' predictive ratings were based more on the characteristics of the material than on the participants' assessments of subsequent recall (see Schwartz, 1994 , for a discussion). However, this interpretation is not conclusive because the recall task took place after the self-paced study task (as proposed by Nelson, 1993 , the presence of a relation between study time and type of word could neutralise the relationship between JOL and recall). A similar effect can be found in the work of Begg et al. (1989) . These authors found that the explicit judgements on the ease of study of a series of items predicted recognition less well than judgements on the ease of imagining the items. Moreover, predictions of memorability showed a higher correlation with the assessment of items' familiarity than with their true recognition. According to these authors, the predictions of subsequent recall made about to-be-learned material are heuristic attributes based on subjective experiences which occur when the items are processed. Thus, ''subjects expect to remember items that are easiest to process and to forget items that are hardest to process'' (Begg, Martin, & Needham, 1992, p. 204) .
Study time and recall according to learning judgements and word type. As mentioned earlier, one of the aims of the study was to determine the way in which objective and subjective difficulty combine to determine study time and recall. The effect of each one of these indices (subjective and objective difficulty) was tested while controlling the other. Concrete and abstract words were placed into separate groups for each category of JOL (1-2 will recall, 3 not sure, and 4-5 will not recall). Only those participants who placed at least one item in the six possible categories (2 word type 6 3 JOL) were included in the analysis. With this criterion only 8 of the 60 participants were dropped. Stricter criteria (two or more items in each condition) increased the number of participants who were dropped, but did not change the results. We carried out two analyses of variance (2 word type 6 3 JOL) on these data, one for each of the dependent variables: study time and recall. (Additional analyses were carried out testing the effects of concreteness and JOLs separately in which all the participants' data were included. The results of these analyses were identical to those obtained when both word type and JOL were considered jointly and they will not be reported.) Figure 2a shows the study time allocated to each word type for each one of the response categories used in the JOL. The analyses indicate that abstract words were studied for longer than concrete words, F(1, 40) = 10.19, p < .005. Moreover, different lengths of time were allocated to words that received different JOLs, F(2, 80) = 4.42, p < .02. The differences in the time allocated to the study of abstract and concrete words remained constant for the different response levels, F(2, 80) < 1. We can therefore highlight the fact that the participants allocated different periods of study time to abstract and concrete words despite judging the words to have the same objective probability of being recalled.
To explore whether there were changes in study time as a function of the judgements of learning, comparisons between adjacent conditions were performed. Results of these analyses showed that there were not differences in study time between the words that participants believed they would not recall and those that they were not sure they would recall. F(1, 40) < 1. In contrast, there were significant differences between those items they were not sure they would recall and those that they believed they would recall F(1, 40) = 6.65, p < .02. Hence, the relation between JOL and study time seems not to be lineal. Thus, the mean correlation between JOL and study time was very low G = 70.09, although this mean was significantly different from zero, t(59) = 73.2, p < .05. Therefore, participants seem to allocate less time to the words that they believe they will recall, whereas they allocate relatively more resources to the words that they believe less likely to be recalled (would not recall or not sure).
Summarising, study time seemed to depend on both word type and judgements of learning. Both variables influenced study time independently. Thus, participants studied high-judgement words for less time than words with lower judgements. In addition, within each JOL category, although concrete and abstract words had the same subjective probability of been recalled, they were studied for different lengths of time with abstract words receiving more study time than concrete ones. Figure 2b shows the percentages of recalled words according to concreteness and judgements made on them. Again, concrete words were recalled better than abstract words F(1, 40) = 11.14, p < .005. Moreover, the items were recalled differentially according to the judgements made, F(2, 80) = 10.61, p < .001. In the same way as for study time, we can highlight the fact that the interaction JOL 6 word type was not significant, F(2, 80) < 1, which indicates that the difference in the recall of abstract and concrete words remained constant for the different response levels.
Again, to specify possible changes in recall as a function of the category of JOL, we performed comparisons similar to those reported for study time. There were significant differences between the words that the participant believed they would recall and those about which they were not sure, F(1, 40) = 14.13, p < .001. However, the comparison between the words that participants believed they would not be able to recall and those about which they were not sure was not significant, F(1, 40) < 1. More importantly, the results showed that both word type and JOL produced independent effects. Thus, participants showed better recall of those items within high-JOL categories. In addition within each of these categories concrete words were better recalled than abstract ones.
Discussion
The results of Experiment 2 showed that participants discriminated between concrete and abstract words when they made judgements on the probability of subsequent recall (JOL). Bearing in mind that concreteness defines the objective difficulty of the word, results seem to indicate that participants based their judgements on this type of difficulty. Thus, the participants judged concrete words as more likely to be recalled than abstract words. In addition, study time seemed to depend on both word type and judgements of learning. Thus, participants allocated more time to the study of words that they believe they would not be able to recall later and to the study of abstract words. These findings replicate the results of Experiment 1.
In addition, an analysis of the recall data showed that, similarly to study time, both the type of word and the participants' initial assessment of subsequent recall were related to the participants' level of performance. Thus, the items considered most difficult to recall (subjective difficulty) such as abstract words (objective difficulty) were recalled the least. Hence, performance in the recall task was also sensitive to the objective and subjective difficulty of the material. These findings replicate the results of Experiment 1 and also those of other researchers.
Therefore, the answer to our first question: Do the participants assess correctly the differential difficulty of concrete and abstract words?, seems to be ''yes''. Thus, the different study times allocated to concrete and abstract words could be due to the different assessments that the participants made of the difficulty of each item. The objective difficulty of the items has an impact on the difficulty perceived by the participants and this in turn determines the allocation of study time and the level of recall.
However, the high correlation between subjective and objective difficulty did not lead to a reduction of the differences in the recall level of concrete and abstract words. Thus, although participants were able to differentiate between these types of words, the assessment of their relative difficulty did not eliminate their differences in recall. In fact, the differences between concrete and abstract words in Experiment 2 (62.4% vs. 44.1%) were similar to those found in Experiment 1 (62.5% vs. 49.5%). This is consistent with results of Mazzoni et al. (1990) and Mazzoni and Cornoldi, (1993) , showing that judgements of learning had an impact on study time but did not produce complete compensation in recall.
A second aim of Experiment 2 was to specify the relationship between objective and subjective difficulty. As mentioned, this relationship is of theoretical interest. As suggested by Nelson and Leonesio (1988) , the objective difficulty of the material could directly influence the allocation of study time as the result of unconscious processes, not related to the perceived difficulty of the items, but it is also possible that the objective difficulty of the material affects participants' beliefs about the difficulty of the items, and these in turn influence study time. In the first case, objective and subjective difficulty should be independent; in the second case, the effect of objective difficulty would only appear when related to subjective difficulty. The results of Experiment 2 indicated that both indices can act independently of each other to produce their effect on study time and subsequent recall. Objective difficulty still had an effect on study time when JOLs were controlled. Thus, there were words with the same assessments of subsequent recall (JOL) but to which participants allocated different study times. This effect was systematic and dependent on word type. Thus, abstract words were studied for longer than concrete words even though both received similar assessments of subsequent recall.
This independence between objective and subjective difficulty was also observed in the recall data. Thus, as for study time, within a given JOL category, abstract words were recalled less than concrete ones. In addition, when we consider study times and percentage of recall together, we appreciate clearly what Mazzoni and Cornoldi (1993) call the ''item labour in vain effect'': if we consider the group of items that received the same assessment of future recall, the percentage of recall was negatively related to the study time allocated to those items. Thus, among items with the same level of difficulty, those that were studied most were recalled least, and those that were studied least produced the highest percentage of recall.
One explanation for these independent effects is that there are certain characteristics of concreteness of which the participants are not conscious when they make their JOL, but which affect the allocation of study time. Put another way, certain characteristics of the material are not detected by the participants' assessments. These characteristics affect study time independently. Thus, JOLs may not be an ''accurate mirror of the item's memory strength'' (Mazzoni & Cornoldi, 1993, p. 48) . This inaccuracy may lead to inefficient allocations of study time. Hence, although participants were able to differentiate between concrete and abstract words, the assessment of their relative difficulty was not precise enough to eliminate their differences in recall. In this manner, words that were judged equally difficult, but that differ in concreteness, were studied and recalled differentially. Specifically, the items studied more and recalled less were abstract, and those studied less and recalled more were concrete. Thus, the characteristics of the items that the participants did not take into account in their judgements of future recall, and which affected study time, inversely affected recall.
An additional finding concerning the JOLs was that study time was not a linear function of the JOLs made by the participants. This nonlinearity may have produced the low correlations between the two factors. This low correlation could be explained as the result of two factors. First, although the participants spent more time studying words that they believed they would not recall later, there were not differences between these words and those that they rated as not sure to recall. Nelson and Leonesio (1988) , Mazzoni et al. (1990) , and Mazzoni and Cornoldi (1993) reported a similar pattern but with different material. According to these authors, this pattern can be explained if we think that participants use the strategy of not allocating many resources to the more difficult items, because they are not certain of their future recall. Thus, they may try to be efficient and to allocate their time to items that may be recalled if studied. Second, the low correlations can also be explained if, during the learning session, people make new judgements that are not exactly the same as those initially made. The final study time would be based on these last judgements, and therefore the correlation between the initial judgements (the JOLs provided before studying the items) and study time would not be too high (Nelson, 1993) .
In summary, then, participants are capable of assessing the difficulty of the material, and therefore the different study times allocated to concrete and abstract words could be partly due to these assessments. However, the data also show that certain characteristics of the material are not reflected in the participants' judgements and that these characteristics have an additional effect on the allocation of study time. Therefore, the differential allocation of study time obtained in Experiments 1 and 2 may be due to both the correct assessment of difficulty of the items and the influence of characteristics of the material that the participant did not initially perceive. Thus, the absence of complete compensation for item difficulty could be in part explained by the effect of the characteristics of the material that are not perceived by the participant. It can be hypothesised that, if these features are better perceived, they could affect study time and recall to a greater extent. Our aim in the following experiment was to increase the participants' awareness of the characteristics of the materials.
EXPERIMENT 3
The aim of the third experiment was to analyse the influence of the instructions on the differential allocation of study time. Experiment 1 showed that participants did not increase with practice the differences in study time allocated to concrete and abstract words. As a consequence, recall for abstract words was less in all trials. The second experiment showed that participants were initially conscious of some characteristics related to the objective difficulty of the material, but not of others. The purpose of Experiment 3 was to explore whether it was possible to improve the participants' assessments of difficulty in conditions where incomplete compensation is normally obtained. As mentioned, this was attempted with relative success by Cull and Zechmeister (1994) by introducing test trials in the study phase. In their experiments, participants increased the differences in study time and reduced the differences in recall of each item type (difficult and easy). However, they did not achieve complete compensation. In this experiment we explored an alternative way of achieving compensation for the differences in the material. In Experiment 3, we attempted to vary the participants' conscious knowledge of the materials by manipulating the instructions given to them.
Our intention was to determine whether participants were capable of modifying their study time in order to improve their performance for the more difficult items. Thus, we aimed to improve recall in one word type while maintaining the same overall levels of performance. Therefore, the instructions were designed to produce complete compensation for the difficulty of the material and to eliminate differences in recall.
With this aim, two self-paced study trials were established. The first was used as a baseline. The participants received the same instructions as in the previous experiments. After the first trial the participants were given instructions designed to produce complete compensation for the difficulty of the material. The instructions informed the participants about the different word types (concrete and abstract) used in the experiment, and explained in a simple manner the results of previous experiments reporting lack of compensation for item difficulty. Participants were asked to try to achieve compensation. Our expectation was that these instructions would produce an increase in the study time allocated to abstract words. We also expected that this increase would be accompanied by an increase in the recall of abstract words, eliminating the difference between the two types of items. Hence, in both study time and recall we expected to find interactions between word type and trial, so that in the second trial more time and higher levels of recall would be obtained for abstract words as compared to those obtained in the first trial. Therefore, the differences in performance between both word types should be eliminated in the second trial.
Method
Participants. A total of 30 students from the University of Jaé n participated voluntarily in the experiment. They received course credit for their participation. None of them had participated in our previous experiments nor did they know any aspect of the procedure before participation.
Material. A total of 32 words (16 concrete and 16 abstract) were used, taken from the group of words used in all the experiments. The words had an equal frequency of use and were of equal length. For each participant two lists were created by randomly selecting 16 words out of the total set of 32, with the restriction that half of them were concrete and half of them were abstract. The order of the words within the lists was also random.
Design. The experimental design conformed to a 2 (item type) 6 2 (trial) factorial model, with the two variables manipulated within participant. The first variable was word type: concrete or abstract. The second variable was the two trials included in the experiment. As in previous experiments, study time and the proportion of words recalled were measured.
Procedure. The experiment consisted of two trials. In each of the trials, participants studied the words at their own pace. After the list had been presented they carried out a 30-second filler task. Finally, they tried to recall as many items as possible. The maximum study time per item was 10 seconds.
At the beginning of the experiment, participants were given general instructions, but they were not told that they would participate in two trials. Once the first trial had been completed, the experimenter explained to the participants that the lists that they had just studied contained concrete and abstract words. Participants were required to give an example of each word type from the list they had studied, in order to show that they understood the difference between concrete and abstract. The experimenter then explained that there normally exists a tendency to recall concrete words better than abstract words. The participants were asked to try to increase their recall of abstract words. However, in order to avoid the adoption of strategies that studied only abstract words, the experimenter explained that the increase in recall of abstract words should not lead to a reduction in the overall recall obtained in the previous trial. After these instructions had been given, the second trial was administered.
Results
In order to assess the effect of the instructions on recall and study time we carried out mixed factorial analyses of variance 2 (word type) 6 2 (trials) on each of the dependent variables: study time and recall.
Study time. The first question of interest was to assess the overall influence of the instructions on study time. As we can see in Figure 3 .a, there were not differences between the two trials in study time, F(2, 29) = 2.75, p > 0.1. This implies that the instructions did not have an overall effect on study time. However, the effect of word type was significant F(1, 29) = 18.12, p < .001. Thus, abstract words were studied for longer (5.33 s per word) than concrete words (4.74 s per word). Therefore, in this experiment, as in Experiments 1 and 2, participants allocated their study time differentially depending on the concreteness of the words. Most notable are the variations in the differences in study time allocated to both word types in both trials. The interaction between word type and trial is shown in Figure 3 . The F for this interaction was F(1, 29) = 5.41, p < .03.
An analysis of the interaction showed that the participants studied the concrete words for the same length of time in both trials, F(1, 29) < 1. However, there was an increase in the time allocated to abstract words in the second study F(1, 29) = 10.27, p < .005. Therefore, the instructions induced a change in the differential allocation of study time. This change is shown by the fact that the participants increased their allocation of study time of the more difficult (abstract) words, and maintained the same allocation of study time of the easier (concrete) words.
Recall. Figure 3 .b shows the recall data for this experiment. As can be seen, both trials showed the same level of recall, F(1, 29) < 1, which indicates that the instructions did not cause changes in the participants' overall performance. As in the previous experiments, concrete items (60.4%) were recalled more than abstract items (51.1%, F(1, 29) = 9.71, p < .01. However, the differences in the recall of both types of items (concrete and abstract) varied in relation to the trials. Thus the interaction between type of word and trial was significant, F(1, 29) = 31.78, p < .001.
As we were interested in ascertaining whether there was complete compensation for the difficulty of the material, we carried out comparisons between the two types of words for each of the trials. Results showed that in the first trial, before the instructions, there were differences between concrete and abstract items, F(1, 29) = 31.74, p < .001. However, in the second trial, after the instructions, the difference between concrete and abstract words was no longer significant, F(1, 29) = 1.08, p > .3, indicating complete compensation for the difficulty of the material. Therefore, although there were differences in the recall of concrete and abstract words in the first trial, after the instructions, these differences were no longer significant. In fact, an inspection of Figure 3 indicates that there is a tendency to recall more abstract than concrete words.
Discussion
Results showed that the instructions, which were designed to produce complete compensation for the differences between different parts of the material, affected the participants' performances. Specifically, they produced approximately equal levels of recall for both easy and difficult words (there was even a tendency for recall to be better for abstract words). Moreover, there was also an increase in the differential allocation of study time. Thus, participants' awareness of the concreteness dimension seemed to increase so that the differences in the study time allocated to the two types of words became greater. This increase in differential allocation eliminated the differences in recall and complete compensation was achieved.
In contrast, complete compensation was not obtained in Experiments 1 and 2 nor in most experiments reported by other authors (e.g. Cull & Zechmeister, 1994 , but see Cornoldi, 1998 , for an exception). We can hypothesise that in conditions where there is differential allocation of study time without complete compensation for material difficulty, this allocation of time may be caused by the different cognitive resources needed to process each type of material. An increase in the participants' awareness of characteristics associated with the difficulty of processing of the material would increase the differential allocation of time and reduce the differences in recall between easy and difficult materials to some extent (e.g. Cull & Zechmeister, 1994) . However, complete compensation seems not to be achieved unless participants are completely aware of the characteristics of the materials that make them difficult. The instructions given in our experiment had the effect of inducing this awareness.
This study differs from others that have tried to affect study time differentially for different groups of items. In the tasks used by Miller et al. (e.g., Miller & Weis, 1981; Woody-Ramsey & Miller, 1988; see Miller, 1990) children were told which items were relevant for the trial. In that case, adequate performance involved not taking into account the irrelevant stimuli and only studying the items proposed by the experimenter. In the tasks used by Masur, McIntyre, and Flavell (1973) , with learning-disabled children (Brown & Campione, 1997) , and with adults (Cull & Zechmeister, 1994) , participants were asked to select a set of items to which to allocate an additional period of time. Once the items had been selected for further study, participants did not have to consider the rest. In our experiment, differential allocation was more complex because participants were asked to maintain the recall for some items while increasing it for others. Hence, the instructions forced the participants to consider the characteristics of both types of words when allocating study time. This may have increased participants' awareness of the differences between the two types of items, facilitating allocation and compensation. This is consistent with results of a pilot study reported by Cornoldi (1998) in which complete compensation was obtained by providing participants with false information about the relationship between the recall of concrete and abstract words, and intelligence. Participants who were led to believe that recalling more abstract words correlated with intelligence obtained equal levels of recall for both types of words. Thus, their instructions may have also increased awareness of the differences between the two types of words and induced differential effort in memorising them.
GENERAL DISCUSSION
The results obtained in the three experiments reported here provide some insights into why complete compensation is not normally achieved in self-paced study trials and also provides predictions about possible conditions to produce it. Following the Nelson (1996; Nelson & Narens, 1990 , 1994 ) model, we will discuss first the relationship betwen the assessments, which result from monitoring processes, and the allocation of study time, and also that between objective difficulty and study time. Second, we will analyse the effect of differential allocation on performance. Finally, we will discuss the roles that experience and instructions play in monitoring and control.
Metacognitive monitoring and its influence in control
A key element in the differential allocation of study time is control, which involves the allocation of different quantities of time to different parts of the material. This differential allocation should be preceded by monitoring processes that assess the difficulty of the items (Nelson & Narens, 1990 , 1994 . The influence of monitoring in control involves either the manipulation of objective difficulty or the assessment of perceived difficulty. Experiments 1, 2, and 3 manipulated objective difficulty by manipulating the concreteness of the items. Experiment 2 assessed the influence of both objective and subjective difficulty.
In general terms, the results of our experiments replicate the effect of differential allocation of study time which has previously been found in other studies and with other tasks. Thus, we found that the objectively more difficult items were studied more than the easier items (e.g., Dufresne & Kobasigawa, 1988 , 1989b Le Ny et al., 1972 . Moreover, we found that participants allocate more time to the study of items that they believe to be easier (Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990; Nelson & Leonesio, 1988; Thiede & Dunlonsky, 1999) . However, the relationship between judgement of learning and study time is not linear. Participants do not always allocate more study time to the items that they consider to be most difficult. They sometimes seem to decide not to waste study time on items that have less probability of recall. This produces a quadratic function with items that are perceived as having medium difficulty studied for the same time as those considered most difficult. This pattern was also obtained by Mazzoni et al. (1990) and Mazzoni and Cornoldi (1993) . The relation between objective and subjective difficulty and study time supports the hypothesis that metacognitive evaluation affects control.
In addition, we were able to explore the joint effect of objective and subjective difficulty on study time. As mentioned, despite its theoretical interest, this joint effect has not been explored before. Nelson and Leonesio (1988) considered that the objective difficulty of the material could influence study time (indirectly) through the participants' assessments of difficulty. Therefore, the influence of the difficulty of the materials on study time would be the necessary result of metacognitive processes. However, they also considered the possibility that the objective difficulty of the items affects study time directly, independently of these processes. The results of Experiment 2 provide support for this second possibility. Objective and subjective difficulty had independent effects on study time. Words that received the same initial assessment of future recall (subjective difficulty) were studied differently depending on their objective difficulty (concreteness).
This independent effect of objective difficulty may be due to features of the material of which participants are not conscious and which are not reflected in the participants' assessments of future recall. Words differ in their ease of processing (Begg et al., 1989) . People may be able to detect certain aspects that influence this ease of processing, but other aspects may remain undetected. People's judgements of difficulty would be based on the aspects that they detect, and study time would be allocated accordingly. However, the undetected aspects of the items also influence study time.
However, some caution is needed when embracing this explanation. The results of Experiment 2 indicated that subjective and objective difficulty have independent effects. However, subjective difficulty was assessed previous to the study phase. It is possible that people may modify their initial assessments as they study the items, and therefore subsequent assessments could take into account characteristics that were not appreciated at first and which influence study time (Nelson, 1993) .
Differential allocation and recall: Incomplete compensation
Up to now we have shown that people make judgements that discriminate between items of different levels of difficulty. We have also shown that both the participants' assessments of future recall and the objective difficulty of the material lead to differential study. According to Nelson and Leonesio (1988) and Nelson (1993) the efficient use of these monitoring and control processes would produce complete compensation for the difficulty of the materials. As mentioned, this is not the result obtained by other researchers (Cull & Zechmeister, 1994; Dufresne & Kobasigawa, 1988; Mazzoni & Cornoldi, 1993; Mazzoni et al., 1990; Nelson & Leonesio, 1988) ; neither did we obtain this result. Experiments 1 and 2 showed that participants did not compensate for the difficulty of the materials despite allocating study time differentially. This was the case in terms of both objective difficulty and subjective difficulty. In both cases the more difficult words were recalled less, although more study time was allocated to them. This item labour in vain effect (Mazzoni & Cornoldi, 1993) was especially extreme in the case of items that were both objectively and subjectively difficult (abstract words that were judged as difficult to recall). These items were studied longest and were recalled least. It seems, therefore, that this extra study time is spent in vain because it does not lead to a better recall of the items. Mazzoni and Cornoldi (1993) proposed that this labour in vain effect occurred because the JOLs do not reflect exactly the state of the items in memory. Results of our experiments support this proposal. As mentioned, the independence of objective and subjective difficulty on study time and recall indicates that certain characteristics of difficult words which affect study time were not captured by the participants' judgements. We also believe that these characteristics of which people are not aware (related to the ease of processing) affect study time and recall in similar ways. Thus, JOLs are not totally exact because they fail to take into account certain aspects of the material that influence performance. Therefore, some items (receiving the same assessment of difficulty as others) are studied more because they are more difficult to process and are recalled less for the same reason.
Rao and Proctor (1984) provided a similar explanation for the frequency effect found in study time and recall. These authors, although not considering metacognitive explanations, argued that the differences in study time between highand low-frequency words are due to the fact that low-frequency words are more difficult to process because their meanings are usually not well known. This would also produce lower levels of recall. In our case, concrete words which have richer semantic representations than abstract words may be easier to process and subsequently more accessible to recall. This could explain in part results related to incomplete compensation. The fact that certain features of the word remain undetected may produce an overestimation of the degree of mastery of more difficult items, which would lead to participants stopping the study of these items too early.
However, our results also show that compensation can be achieved. Thus, although participants did not spontaneously use their knowledge to produce compensation, instructions to induce awareness of the characteristics of the materials were successful in producing compensation. The role of instructions and other strategies to induce compensation is discussed next.
Complete compensation: Experience, instructions, and differential allocation
The persistence of incomplete compensation has led to the development of strategies in order to increase the differential allocation of time. This increase should produce equal study time for the different parts of the material irrespective of their difficulty. Previous studies (Cull & Zechmeister, 1994) attempted to increase compensation by improving the participants' assessments of difficulty. As mentioned these attempts increased compensation but did not completely eliminate differences in recall.
On the same lines, Experiment 1 attempted to optimise participants' assessment of difficulty by providing experience with the task. However, repeated experience with the material did not lead to an increase in the differential allocation of time. Although participants allocated different lengths of time to different parts, this differential allocation remained constant throughout the trials. Thus the differences in recall between words of different levels of difficulty were not reduced.
Hence, it is possible that although people discriminate between difficult and easy materials (Experiment 2), their knowledge of what dimensions determine the level of difficulty of different items is not enough to allocate their study time approximately to produce compensation. Experiment 3 tried to achieve compensation by increasing this knowledge. The results showed that when adults were given adequate instructions, they increased the differential allocation of study time to the effect that they recalled easy and difficult items equally. In order for the instructions to be effective, people must be capable of detecting the elements related to the difficulty of the material and increasing the study time for difficult items. Hence, although complete compensation seems not to be achieved spontaneously, it can be induced. 
